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A  Note  on  the  Treatment  oi  Surra  in 

Camels  by  Intravenous  Injections 

of  Tartar  Emetic-; 

{Received  Joy  puUication  on  3rd  December,  1919.) 

In  the  early  part  of  1917, 1  carried  out  experiments  witli  tartar  emetic 
in  connection  with  the  treatment  of  surra  in  camels.  Six  camels  were 
finally  submitted  to  treatment,  and  the  results  obtained  may  be  of  in- 
terest to  those  at  present  working  on  surra  in  camels  and  other  animals. 

From  the  27th  August,  1917,  to  the  22nd  July,  1919,  these  camels 
were  kept  under  observation  by  Captain  Pool,  I.A.R.O.,  who  during  this 
period  was  in  charge  of  the  laboratory.  I  am  indebted  to  him  for  the 
daily  blood  examination  and  the  care  of  these  camels  during  this  time. 

Camel  No.  1.    Obtained  from  the  53rd  Silladar  Camel  Corps,  Sargoda. 

Aged  8  years.    Condition  poor. 

Keceived  the  following  treatment : — 
1917 
June  2nd    .     200  c.c.  of  a  1  per  cent,  solution  of  tartar     Fed  well. 

emetic  intravenously. 
June  3rd    .  Do.  Fed  well. 

June  4th   .    250  c.c.  of  a  1  per  cent,  solution  of  tartar     Fed  well. 

emetic  intravenously. 
June  5th   .  Do.  Fed  well. 

June  6th    .  Do.  Fed  well. 

June  7th    .  Do.  Fed  well. 

After  the  last  dose  the  camel  went  off  feed  and  did  not  feed  normally 
for  two  days. 

The  camel  never  did  well  and  died  on  14th  October  in  an  emaciated 
condition  129  days  after  treatment  finished  but  no  trypanosomes  re- 
appeared in  the  blood. 

Camel  No.  2.     Obtained  from  the  53rd  Silladar  Camel  Corps,  Sargoda. 

Condition  poor.    Aged  9  years. 

Received  the  following  treatment : — 
1917 
May  26th    .     600  o.o.  of  a    1    per  cent.  Shortly  after  injection 
solution  of  tartar  emetic         respiration       became 
intravenously.  very    rapid.  OflE  feed. 
May  27th    .  Off  feed. 
May  28th   .  Off  feed- 
May  29th   .  Off  feed. 
May  30th   .  Fed  fairly. 
May  31st    .  Fed  fairly. 
June  Ist    .  Fed  well. 
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»  tRtlA*MJ)NT  Of   SUEKA  IN  CAMJltf^ 

This  camel  continued  to  feed  well  but  never  improved  in  condition. 

An  injury  to  the  leg  necessitated  an  operation  on  November  21st, 
from  which  he  did  not  recover. 

No  trypanosomes  reappeared  in  the  blood  since  treatment  finished 
(179  days). 

Camel  No.  3.  Obtained  from  the  52nd  Silladar  Camel  Corps,  Jhelum. 
Condition  poor.     Aged  7  years. 

Keceived  the  following  treatment : — 

1917 
May  23rd  .     250  c.  c.  of  a  1  per  cent,  solution  of  tartar     Fed  well. 

emetic  intravenously. 
May  24th  .  Do.  Fed  well. 

May  25th  .  Do.  Fed  well. 

On  the  morning  of  26th  the  camel  was  off  feed  and  did  not  feed  well 
for  4  days  ;  after  this  he  fed  well  and  improved  greatly  in  condition. 
Died  on  July  14th,  1919,  as  result  of  falling  down  aKhud  in  the  grazing 
ground. 

This  camel  worked  constantly  from  15th  January,  1919,  to  1st  May, 
1919,  carrying  a  load  of  5  maunds  24  miles  one  day  and  14  the  next,  or 
an  average  of  19  miles  a  day. 

Two  hundred  and  forty-one  days  after  treatment  finished  one  guinea 
pig  and  one  rabbit  were  inoculated  with  blood  from  this  camel  but 
remained  healthy. 

No  trypanosomes  reappeared  in  the  blood  since  treatment  finished 
(780  days). 

Camel  No.  4.  Obtained  from  the  54th  Silladar  Camel  Corps,  Lahore. 
Condition  fair.     Aged  7  years. 

Received  the  following  treatment : — 
•-     1917 
May  23rd  .     200  c.c.  of  a  1  per  cent,  solution  of  tartar        Fed  well. 

emetic  intravenously. 
May  24th  .  Do.  Fed  well. 

May  25th  .     250  c.c/  of  9, 1  per  cent,  solution  of  tartar       Fed  well. 

emetic  intravenously. 
May  26th  .  Do.  Fed  well. 

May  27th.  Do.  Fed  well. 

May  28th.  Do.  Fed  fairly. 

For  three  days  after  the  last  dose  the  camel  did  not  feed  well,  but 
after  this  he  fed  well  and  improved  in  condition. 

Two  hundred  and  thirty- eight  days  after  treatment  finished  one 
guinea  pig  and  one  rabbit  were  inoculated  with  blood  from  this  cainel, 
but  remained  healthy. 

Died  on  23rd  October,  1919,  whilst  being  castrated. 

No  trypanosomes  reappeared  in  the  blood  since  treatment  finished 
(513  days). 
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TREATMENT  OP  SURRA   IN   CAMELS 


Camel  No.  5.  Obtained  from  tlie   65tli  Government 

Camel  Corps, 

Campbellpur.     Condition  poor. 

Aged  9  years. 

Keceived  the  following  treatment  :— 

1917 

May  18th  . 

200  c.c.  of 

a,  1  per  cent,   solution  of  tartar 

Fed  well. 

emetic  intravenously. 

May  20th  . 

250  c.c.   of 

a  1  per  cent,  solution  of  tartar 

Fed  well. 

emetic  intravenously. 

May  22nd. 

Do. 

Fed  well. 

May  24th  . 

Do. 

Fed  weU. 

May  26th  . 

Do. 

Fed  well. 

May  28th  . 

Do. 

Fed  well. 

May  30th  . 

Do. 

Fed  well. 

June  1st    . 

Do. 

Fed  fairly. 

June  3rd  . 

Do. 

Fed  fairly. 

June  5th  . 

Do. 

Fed  fairly. 

For  five  days  after  the  last  dose  the  camel  fed  only  fairly  but  after 
this  he  fed  \t^11  and  improved  in  condition. 

Two  hundred  and  thirty  days  after  treatment  finished  one  guinea 
pig  and  one  rabbit  were  inoculated  with  blood  from  this  camel,  but 
remained  healthy. 

From  15th  January,  1919,  to  1st  May,  1919,  this  camel  Worked 
constantly,  carrying  a  load  of  5  maunds  24  miles  one  day  and  14  next, 
or, an  average  of  19  miles  a  day. 

iSfo  reappearance  of  trypanosomes  for  887  days  since  treatment 
finished  (November  8th,  1919). 

Condition  (November  8th,  1919)  good. 

Camel  No.  6.  Obtained  from  the  52nd  Silladar  Camel  Corps,  Jhelum. 
Condition  fair.     Aged  8  years.  " 

Received  the  following  treatment : — 

1917 
March  20th.      60  c.c.  of  a  1  per  cent,  solution  of  tartar  Fed  well. 

emetic  intravenously. 
March  22nd    .  Do.  Fed  well. 


March  24th 
March  26th 
March  28th 
March  30th 
April  1st 
April  3rd 
April  5th 
April  7th 


Do.  Fed  well. 

Do.  Fed  well. 

Dq.  Fed  well. 

Ho:  Fed  well. 

Do.  Fed  well. 

Do  Fed  well. 

Do.  Fed  well. 

Do.  Fed  well. 


This  camel  fed  well  during  the  whole  of  the  treatment. 
5Bwo    hundred  and    eighty-nine  days    after  treatment  finished  one 
^^gninea  pig   and  one    rabbit    were   inoculated   with   blood   from   this 
camel,  but  remained  healthy. 

This  camel  worked  continuously    from  15th  January,  1919,  to  1st 
/.May,  1919,  carrying  a  load  of  SLmaunds  24  miles  one  day  and  14  miles 
the  next,  or  an  average  of  19  miles  a  day. 


4  TREATMENT  OF  SXJRRA   IN  CAMEtS 

No  reappearance  of  trypanosomes  for  945  days  since  treatment 
finished  (November  8tli,  1919). 

Condition  at  present  time  (November  8th,  1919)  good. 


Summary. 


Number  of  days  trypa- 
nosomes absent  since        Condition 
treatment  finished 


Days 


Camel  1. — Died  from  debility 

Camel  2. — Died  as  result  of  operation 

Camel  3. — Died  as  result  of  fall  in  grazing  ground 

Camel  4. — Died  whilst  undergoing  castration     . 

Camel  5. — Alive      ...... 


Camel  6. — Alive 


179 

Poor. 

780 

Very  good. 

513 

Good. 

887 

Alive,  good  condi- 
tion. 

945 

Alive,  good  condi- 
tion. 

Eemarhs. 

(1)  From  these  experiments  one  may  justly  conclude  that  camels 
Nos.  3,  4,  5  and  6  were  cured  and  that  tartar  emetic  gives  promise  of 
success  in  the  treatment  of  surra  ;  but  before  tartar  emetic  can  be 
definitely  stated  to  be  a  cure  for  surra,  a  large  number  of  animals  must 
be  submitted  to  treatment,  so  that  definite  conclusions  can  be  arrived 
at. 

(2)  Great  care  has  to  be  exercised  when  injecting  tartar  emetic, 
owing  to  the  fact  that  if  any  of  the  solution,  instead  of  being  injected 
into  the  vein,  is  injected  subcutaneously,  sloughing  results. 

(3)  Injection  of  tartar  emetic  is  liable  to  cause  fainting  ;  it  must 
be  injected  slowly  at  blood  heat. 

I  have  found  that — ■' 

(a)  fainting  is  not  so  liable  to  occur  if  the  injection  is  given  during 
the  intervals  between  the  paroxysms,  i.e.,  when  the  temper- 
ature is  not  high, 

(6)  large  doses,  say  600  c.c.  of  a  1  per  cent,  solution,  can  be  safely 
given  in  one  day  to  fully  grown  camels  if  the  amount  is  given 
in  3  injections  with  2-3  hours'  interval  between  the  injections  ; 
whereas  in  the  majority  of  cases  if  600  c.c.  of  a  1  per  cent, 
solution  is  given  in  one  injection  death  results. 
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VoL  X,  No.  VI.  "  Kumpta  "  Cotton  and  its  Improvement,  by  G.  L.  Kottur,  B.Ag.  {In 
the  press.) 

Vol.  XI,  No.  I.  Some  Aspects  of  the  Indigo  Industry  in  Bihar.  Part  I.  The  Wilt  Disease 
of  Indigo.  Part  II.  The  factors  underlying  the  seed  production  and 
growth  of  Java  Indigo,  by  Albert  Howard,  c.i.e.,  m.a.,  and  Gabrielle 
L.  C.  Howard,  m.a.  (with  the  assistance  of  Chowdhury  Ramdhan 
Singh  and  Maulvi  Abdur  Rahman  Khan).     {In  the  press.) 

Vol.  XI,  No.  II.  Studies  in  Diseases  of  the  Jute  Plant.  (1)  Diplodia  Corchori,  Syd.,  by 
F.  J.  F.  Shaw,  d.sc,  a.r.c.s.,  f.l.s.     {In  the  press.) 


Chemical  Series. 

Vol.       V,     No.   II.      *«  Heart  Damage  "  in  Baled  Jute,  by  R.  S.  Finlow,  b.sc,  f.i.c,  f.c.s. 

Price,  R.  1  or  Is.  6d.  ,      „  t   j     i.       • 

Vol.       V,      No,  III.     Experiments  on  the  Improvement  of  the  Date  Palm  Sugar  Industry  in 

Bengal,  by  Harold  E.  Annett,  b.sc,  f.lc.  ;  Gosta  Behari  Pal,  m.sc; 

and  Indu  Bhtjshan  Chatter jee,  L.Ag.     Price,  R.  1  or  Is.  6rf. 
VoL       V,      No.-  IV.     Cholam  {A.  Sorghum)  as  a  Substitute  for  Barley  in  Malting  Operations, 

by  B.  Viswanath,  T,  Lakshmana  Row,  b,a,,  and  Raghunathaswami 

Ayyangar,  Dip.  Ag.     Price,  As.  12  or  Is.  ,,«•■.     i.    t^    t 

Vol.       V,      No.  V.      The  Phosphate  Requirements  of  some  Lower  Burma  Paddy  Soils,  by  F.  J, 

Warth,  m.sc,  b.sc,  and  Maung  Po  Shin.     Price,  R.  1-12  or  3s.  Zd. 
Vol.      V,      No.  VI.    Absorption  of  Lime  by  Soils,  by  F.  J.  Warth,  m.sc,  b.sc,  and  Mauno  Po 

Saw.     Price,  R.  1-2  or  2s. 

Entomological  Series.  ^^ 

Vol        V       No.    V.       The  Rice  Leaf -hoppers  {Nephotettix  hipunctatus,  Fabr.  and  Nephotettix      'm^Kf 

*  apicalis,  Motsch.),  by  C.  S.  Misra,  b.a.     {In  the  press.)  ^  ^F 
Vol        V       No.    91.      Lantana   Insects    in    India.     Being   the   Report   of    an    Inquiry   into   the       W 

*  '  Efficiency  of   Indigenous   Insect   Pests   as   a   Check   on  the    Spread   of 

Lantana  in  India,  by  Y.  Ramachandra  Rao,  m.a.,  f.e.s.     {In  tfi^  press.) 

Bacteriological  Series. 

Vol.       I,      No,   VIII.  Pebrine  in  India,  by  C.  M.  Hutchinson,  b.a.     (7ri  t/ie  press.) 
Vol        I       No    IX.      Studies   on  the   Root   Nodule   Organism   of   the   Leguminous   Plants,  by 
'  N.  V.  JosHi,  m.sc,  b.a.,  L.Ag.     {In  the  press.) 
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BULLETINS  ISSUED  BY  THE  AGRICULTURAL  RESEARCH 
INSTITUTE.  PUSA. 

Some  Camel-feeding  Experiments,  by  H.  E.  Caoss,  m.b.c.v.S.,  d.v.h.,  a.sc.     Frico^ 

As.  2  or  Zd. 
Smuts  of  Jowar  {Sorghum)  in  the  Bombay  Presidency,  by  G.   S.   Kulkabni,  L.Ag. 

Price,  As.  4  or  5d. 
Pnissic  Acid  in  Burma  Beans,  by  F.  J.  Warth,  b.sc,  m.sc.,  and  Ko  Ko  Gyi.    Price, 

As.  2  or  Zd. 
Are  Camels   Susceptible  to  Blackquarter,   Hsemorrhagic  Septicaemia  and  Kinderpeat? 

by  H.  E.  Cross,  m.r.c.v.s.,  d.v.h.,  a.sc.     Price,  As.  4  or  5d. 
The  Value  of  Phosphatic  Manures  in  India  and  the  Possibility  of  their  Manufactore 

on  a  Larger  Scale.     Being  evidence  submitted  to  the  Coniinittee  appointed  to  discuss 

this  question  (Subject  IX)  at  the  meeting  of  the  Board  of  Agriculture,  Poona,  1917. 

Edited,  with  an  Introduction,  by  W.  A.  Davis.     Price,  As.  4  or  5d. 
The  Improvement  of  the  Indigenous  Methods  of  Gur  and  Sugar  making  in  the  United 

Provinces,  by  William  Htjlme  and  R.  P.  Sanqhi.     Price,  As.  8  or  9d. 
Progress  of  the  Sugarcane  Industry  in  India  during  the  years  1916  and  1917.    Being 

notes  submitted  to  the  meeting  of  the  Board  of  Agriculture  in  India,  Poona,  1917. 

Edited,  with  an  Introduction,  by  C.  A.  Barber,  c.i.e.,  scd.,  f.l.s.    Price,  Aa.  5 

or  6d. 
No.  84.    The  Best  Means  of  Rapidly  Increasing  the  Outturns  of  Food  Crops  by  Methods  within 

the  Power  of  the  Agricultural  Department.     Being  notes  submitted  to  the  Meeting 

of  the  Board  of  Agriculture  in  India,  Poona,  1917.    Edited,  with  an  Introduction,  by 

J.  Mackenna,  c.i.e. ,  i.c.s.     Price,  As,  4  or  5d. 
Soil  Drainage,  by  R.  G.  Allan,  m.a.     Price,  As.  4  or  5d. 
A  New  Nematode  causing  Parasitic  Gastritis  in  Calves,  by  A.  L.  Sheathkb,  b.sc, 

M.R.C.V.S.     Price,  As.  4  or  5d. 
A  Contribution  to  Our  Knowledge  of  South  Indian  Coccidae,  by  T.  V.  Ramakrishna 

Ayyar,  B.A.,  F.E.S.,  F.z.s.     Price,  As.  14  or  1.5.  6d. 
Cawnpore- American  Cotton  :  An  account  of  Experiments  in  its  Improvement  by  Pure 

Line  Selection  and  of  Field  Trials,  1913-1917,  by  B.  C.  Burt,  b.sc,  and  Nizamuddin 

Haider.     Price,  As.  10  or  Is. 
Second  Hundred  Notes  on  Indian  Insects.     Price,  R.  1-4  or  2s. 
A  Malarial  Parasite  in  the  Blood  of  a  Buffalo,  by  A.  L.  Sheather,  b.sc,  M.a.c.v.s. 

Price,  As.  6  or  Id. 
Notes  on  Practical  Salt  Land  Reclamation,  by  G.  S.  Henderson,  n.d.a.,  n.d.d.    Price, 

As.  6. 
Syngamus  laryngeus  in  Cattle  and  Buffaloes  in  India,  by  A.  Leslie  Sheathkr,  b.sc, 

M.R.C.V.S.,  and  A.  W.  Shilston,  m.r.c.v.s.     Price,  As.  6. 
The  Orange  :  The  Trial  of  Stocks  at  Peshawar,  by  W.  Robertson  Brown.     {In  the 

press.) 
A  Preliminary  Note  on  the  behaviour  in  North  India  of  the  first  batch  of  Sugarcane 

Seedlings  distributed  from  the  Sugarcane-breeding  Station,  Coimbatore,  by  T.  S. 

Venkataraman,  b.a.    Price,  As.  8. 
No.  95.    A  Note  on  the  Treatment  of  Surra  in  Camels  by  Intravenous  Injections  of  Tartar 

Emetic,  by  H.  E.  Cross,  m.r.c.s.,  d.v.h.,  a.sc.    Price,  As.  2. 
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INDIGO  PUBLICATIONS. 

No.  1.    A  Study  of  the  Indigo  Soils  of  Bihar.    The  Urgent  Necessity  of  Immediate  Phosphate 

Manuring  if  Crops  are  to  be  Maintained,  by  W.  A.  Davis,  b.sc,  a.c.o.i.     Price, 

R.  1-4  or  2s. 
No.  2.     Present  Position  and  Future  Prospects  of  the  Natural  Indigo  Industry,  by  W.  A.  Davt8, 

B.sc,  A.c.a.i.     Price,  As.  10  or  Is. 
No.  3.     The  Loss  of  Indigo  caused  by  Bad  Settling  and  the  Moans  of  Obviating  this  :  The  use  of 

Dhak  Gum— its  effect  on  Yield  and  Quality,  by  W.  A.  Davis,  b.sc,  a.c.g.i.    Price, 

Aa.  4  or  Sd. 
No.  4.     The  Future  Prospects  of  the  Natural  Indigo  Industry.    The  Effect  of  Superphosphate 

Manuring  on  the  Yield  and  Quality  of  the  Indigo  Plant,  by  W.  A.  Davis,  b.sc, 

a.c.g.i.     Price,  As.  4  or  5d. 
No.  5.     An  Improved  Method  of  Preparing  Indican  from  Indigo-Yielding  Plants,  by  Bhailal  M. 

Amin,  B.A.     Price,  As.  2  or  Zd. 
No.  6.     The  Effect  of  Manuring  witli   Superphosphate  and   Sannai  on  the  Yiehl  of  Crops  on 

Indigo  Planters'  Estates  in  Bihar— especially  of  Rabi  Crops  in  tlir-  s.ason  1918-19, 

by  W.  A.  Davis,  b.sc,  a.c.g.i.     Price,  As.  6. 
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Indian  Insect  Peats,"  by  H.  Maxwell-LeItroy,  m.a.,  f.e.s.,  f.z.s.  Price,  R.  1-8.  {Out  of 
print.) 

Indian  Insect  Life,"  by  H.  MAxwBtL-LEFROT,  m.a.,  f.e.s.,  f.z.s.  ;  and  F.  M.  Howlett,  b.a., 
F.B.S.     786  pp.     Price,  Rs.  20  or  303.     {Out  of  print.) 

Wheat  in  India,"  b^  Albert  Howard,  m.a.,  a.e.c.s.,  f.l.s.  ;  and  Gabbxslle  L.  C.  Howaeo^ 
M.A.    288  pp.     Price,  Rs.  5  or  75.  6d. 

A  Description  of  the  Imperial  Bacteriological  Laboratory,  Muktesar  :  Its  Work  and  Pro- 
ducts," by  Major  J.  D.  E.  Holmes,  m.a.,  d.sc,  m.r.c.v.s.     Price,  As.  8  or  Qd. 

Agriculture  in  India,"  by  James  Mackenna,  m.a.,  i.c.s.    Price,  As.  4  or  5d. 

Some  Diseases  of  Cattle  in  India."    A  handbook  for  stock-owners.     Price,  As.  8  or  9d. 

Che  Importance  of  Bacterial  Action  in  Indigo  Manufacture,"  by  G.  M.  Hutchinson,  b.a, 
Price,  As.  2  or  Zd. 

Report  of  the  Proceedings  of  the  Second  Entomological  Meeting  held  at  Pusa  on  the  5th-- -ISth 
February,  1917."     Rs,  3  or  4^.  66?. 


Report  of  the  Indian  Cotton  Committee.     Vol.  I,  Report;  Vol.   II,  Maps  and  Plans. 
R.  1  per  volume,     (Superintendent,  Government  Printing.  India.  Calcutta.) 
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